Abstract. Sets of terms of type r are called tree languages (see [5] ). On sets of tree languages superposition operations can be defined in such a way that the collection of all tree languages of type r forms an abstract clone. Considering only sets of n-ary terms one obtains a Menger algebra (see e.g. [3] ). From the superposition operations binary operations on tree languages can be derived. For the corresponding semigroups of tree languages we study idempotent and regular elements as well as Green's relations C and 1Z.
Introduction
We consider an indexed set of operation symbols /¿, where fa is n^-ary for every i G /, and a finite alphabet Xn := {xi,... Let r := (nj)ie/ be the sequence of all these arities. This sequence r is called the type of the terms. Then the set WT(Xn) of all n-ary terms of type r is inductively defined in the following way:
(i) Xj € Xn are n-ary terms of type r for all 1 < j < n, (ii) if ti,..., tUi are n-ary terms of type r and if fa is an nj-ary operation symbol of type r, then fi{h,...,t ni) is an n-ary term of type r.
For each pair of natural numbers m and n greater than zero, the superposition operation SJ^ maps one n-ary term and n m-ary terms to an m-ary term, so that 
. , tn)).
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Using these operations, we form the heterogeneous or multi-based, algebra doner := ((WT(Xn))n>0; (££)«,m>o, (®t)»<n,n>i )• It is well-known and easy to check (see e.g. [1] ) that this algebra satisfies the clone axioms [7] ).
There is a homogeneous analogue of this structure, formed as follows. The set WT(Xn) of n-ary terms of type r is closed under the superposition operation S n := The algebra (WT(Xn)] S n ,xi,..., xn) is an algebra of type (n +1,0,..., 0), which still satisfies the clone axioms above for the case that p = m = n. Such an algebra is called a unitary Menger algebra of rank n (see [7] ). The algebra (WT(Xn); S n ) of type (n + 1) is called a Menger algebra of rank n. This algebra satisfies the axiom (CI).
Superposition can be extended to sets of terms. Let V(WT(Xn)) be the power set of the set of all n-ary terms over the alphabet Xn. Superposition operations
on sets of n-ary terms were defined in [2] by the following steps: The algebra Vn ~ done r := (V{WT{Xn)); S n , {xi},..., {xn}) is a unitary Menger algebra of rank n (see e.g. [2] ) since the operation S n sat-isfies also the axioms (CI), (C2), (C3) and the algebra V(W r (X n )) := (;P(W T (X n )); S n ) is a Menger algebra of rank n. On the set (V(W T (X n ))) n of all n-vectors consisting of sets of n-ary terms of type r we introduce a binary operation From (CI) there follows that ((^(^(Xn))) 71 ; *) is a semigroup. An element a of a semigroup (S; •) is called regular if there is an element b € S such that a = aba. We ask for all regular elements in the semigroup (('P{W T (X n ))) n ; *). Since every idempotent element is regular we will begin with idempotent elements in ({P(W T (X n ))) n ; *). = B{ for all 1 < i < n.
Idempotent elements Since
Clearly, (0,..., 0) and ({xi},..., {x n }) are idempotent elements. The vector (j4i, ..., A n ) is not idempotent if there are i ^ j for 1 < i,j < n such that Ai = 0 and A, / 0.
To characterize idempotent elements of ((p(W T (X n ))) n \*)
we use the concept of a near homomorphism which was introduced in [4] . Any mapping a : {{xj} | X{ G X n } -> V{W T (X n )) \ {0} can be extended to a mapping a : V(W T (X n )) V(W T (X n )) using the following inductive definition:
for all Xi € X n .
(
for 1 < j < n* are already defined. 
., An be non-empty subsets of WT(Xn).
A
vector (Ai,... ,An) is an idempotent element in V{WT(Xn)) if and only if there exists a near homomorphism a : V(WT(Xn
by {xi} <-> Ai. Then by Lemma 2.4 we can extend a to a near homomorphism a : V{WT{Xn)) V{WT{Xn)) and have
Conversely, let 5 be a near homomorphism such that a(Ai) = At = a({xi}) for all 1 < i < n. Then for each i E {1,..., n} we have
Thus (A\,..., An) is an idempotent element in V(WT(Xnj). •
If s : {1,..., n} -• {1,..., n} is a permutation and if the vector (Ai, ..., An) is idempotent, then the vector (-A,,^,..., As^) must not be idempotent. We consider the following example: EXAMPLE 2.6. Let A\ = {XI,X2,X3},^2 = {^2} and ^3 = {X2}. Then ( 
AI,A2,AS) is an idempotent element of V(WT(X^)).
But if we consider A\ -{^2}, A2 = {xi,x2,x3} and = {^2}, then (Ai, A2, is not an idempotent element of V(WT(X3)). has properties (i) and (ii). Define
By Lemma 2.4, the extension a is a near homomorphism. If x, £ Ai, then from (i) we have •
Regular elements
An n-vector ( for all 1 < i < n. We define mappings a, (3 : 
Idempotent and regular elements with respect to the diagonal power semigroup
There is another algebra associated with the Menger algebra Therefore we can apply Theorem 2.5 and obtain For a term a G W T (X n ) we denote by op(a) the number of occurrences of operation symbols in a.
The following lemma can be applied later on: 
A = S n ({ti},A,...,A)CS n ( (J {h'},A,...,A) = S n (H,A,...,A). u h'£H
Moreover we have: and A is idempotent.
•
Green's relations C and 1Z
Green's relations are special equivalence relations which can be defined on any semigroup or monoid, using the idea of mutual divisibility of elements. for all 1 < i < n. We consider a mapping a : {{xi} \ Xi € X n } -> V{W T (X n )) defined by a : {xj} t -> Di for all Xi € X n . By Theorem 2.4 this mapping can be extended to a near homomorphism a : V(W T (X n )) V(W T (X n )) and we have
Similarly, we can define a mapping ¡3 : {{a^} | x t € X n } -> V{W T (X n )) by Hence A -B. If conversely A = B, then AC+B since £ + is an equivalence relation.
